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Barx1 regulates chondrogenesis via a non-canonical Wnt pathway
Peter Farlie, Firas Alsoleihat, Christopher Gordon
Murdoch Children's Research Institute, Royal Children's Hospital,
Parkville, Australia
Morphogenesis of the craniofacial skeleton involves a complex
interplay between epithelial signals and their target genes. Barx1 is a
homeodomain transcription factor expressed in the first branchial
arch in response to growth factor signals from the epithelium. Barx1
regulates stomach development through regulation of canonical Wnt
signalling. Overexpression of Barx1 in mandibular arch micromass
cultures completely inhibits chondrogenesis. The inhibition of
chondrogenesis correlates with a sharp downregulation of the Wnt
antagonist sFRP3 but does not result in a change in canonical Wnt
signalling. Co-expression of sFRP3 and Dkk-1 with Barx1 rescues
chondrogenesis, confirming the role of Wnt signalling in mediating
the effect of Barx1. Co-expression of a dominant-negative dishevelled
(Dsh-DEP) that inhibits non-canonical Wnt signalling or addition of a
pharmacological inhibitor of Jnk also rescues chondrogenesis indicat-
ing involvement of the planar cell polarity pathway. In addition,
Barx1 induces changes in cell morphology from a typical fibroblast to
cells possessing extended processes. The transition from fibroblastoid
to rounded cellular morphology has been demonstrated to be
essential for chondrogenic differentiation. This suggests that Barx1
may control morphogenetic events within the facial primordia by
inhibiting the transition to the rounded pro-chondrogenic morphol-
ogy through the planar cell polarity pathway. This is the first
demonstration of a role for planar cell polarity signalling in
chondrogenesis and identifies a mechanism through which Barx1
can regulate skeletal morphogenesis.
doi:10.1016/j.ydbio.2009.05.205
Program/Abstract # 183
Noncanonical frizzled signaling regulates cell polarity of growth
plate chondrocytes
Yuwei Li, Andrew Dudley
Department of Biochemistry, Molecular Biology and Cell Biology,
Northwestern University, IL, USA
A central question in developmental biology is how morphologi-
cally distinct structures are generated from similar cell types. The
skeleton provides a good model system to answer this question due
to the highly diverse and complex morphological differences
displayed by individual elements. Analysis of the growth plate
cartilage by Dodds suggested that longitudinal growth of long bones
might result from the specific arrangement of chondrocytes. In the
proliferative zone, chondrocytes become discoid and arrange in
columns, like stacks of coins, which are parallel to the long axis of the
cartilage. Although well-organized chondrocytes derive from a
relatively unstructured pool of progenitor cells, it is not known
whether this arrangement of cells is the result of a regulated process
or is in response to physical constraints of the cartilage matrix. Here
we test Dodds' model that cell columns in the growth plate cartilage
form from a single progenitor cell by a process in which cells divide
orthogonal to the stack then rearrange. Our work has uncovered a
central role of noncanonical Frizzled dependent signaling in the
regulation of chondrocyte polarity and morphogenesis in the growth
plate cartilage.
doi:10.1016/j.ydbio.2009.05.206
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A novel zinc finger protein is involved in the development of jaw
cartilage in zebrafish
Tatiana Hochgreb, Neha M. Das, Marianne Bronner-Fraser
Division of Biology, Caltech, Pasadena, CA, USA
Using a transposon-based gene trap and protein fusion screen in
zebrafish, we have identified a novel transiently expressed gene in
the nuclei of chondrocytes in the jaws and pectoral fins between 3
and 4days post-fertilization (dpf), and at lower levels in the
cytoplasm of cells in the CNS and retina. In situ hybridization
assays showed that this gene is weakly expressed at 24hpf in the
CNS, and by 52hpf is strongly enriched in the head and fins. In silico
analysis indicates that the encoded protein contains three matrin-
type zinc finger domains. Moreover, mouse and human homologues
have been identified at a transcript level, though no additional
information is available. Translation blocking morpholinos produce
a phenotype detectable after 48hpf. Morphant embryos are
characterized by smaller head and eyes, cardiac edema and a
marked atrophy of the jaws. In particular, Meckel's cartilage is in a
narrowed S-shape, and the strongly reduced ceratohyal fails to
project anteriorly. Experiments are underway to further analyze the
function of this novel gene in the hierarchy of factors involved in
cartilage development.
doi:10.1016/j.ydbio.2009.05.207
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